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Pollutant generation coefficient of heavy metals from typical livestock and poultry farms in East China

QTAN Xiao—yong, WANG Zhen—qi, SHEN Gen—xiang’, ZHAO Qing—jie, XU Chang, FU Kan, TANG Zheng-ze

(Shanghai Academy of Environmental Sciences, Shanghai 200233, China)

Abstract: The pollution risk posed by heavy metals from animal manure should not be ignored, following the encouragement of resource uti-
lization of animal manure nation—widely. This study proposes the pollutant generation coefficients of heavy metals from typical livestock
and poultry farms with conventional proportions of different breeding stages and representative methods of animal manure treatment by
monitoring the production and heavy metal content of animal manure from typical swine, dairy, and layer farms in different seasons. The re-
sults indicated that the pollutant generation coefficients of As, Hg, Cr, Cd, Pb, Cu, Zn, and Mn of the swine farm were 1.28, 0.005, 23.8,
0.11,2.74, 243, 416 mg-d™', and 277 mg-d™', respectively, for one pig. The pollutant generation coefficients of As, Hg, Cr, Cd, Pb, Cu, Zn,
and Mn of the dairy farm were 40.6, 0.28, 51.6, 0.63, 10.62, 127, 786 mg-d™', and 735 mg-d™, respectively, for one dairy cow. The pollut-
ant generation coefficients of As, Hg, Cr, Cd, Pb, Cu, Zn, and Mn of the layer farm were 0.046, 0.000 6, 1.11, 0.016, 0.18, 2.00, 16.1 mg-
d™, and 21.0 mg - d™', respectively, for one layer. The pollutant generation coefficients of heavy metals were higher in autumn and winter,
and lower in spring and summer for the swine and dairy farms, but were higher in winter and spring and lower in summer and autumn for
the layer farm. These results provide basic data for controlling the risk of heavy metal pollution during land application of animal manure.

Keywords : animal husbandry; animal solid manure; animal liquid manure; heavy metal; pollutant generation coefficient
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FE B AERPEN, Horp AR AR R AR 29 15 000
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Table 1 Basic information of typical livestock and poultry farms

# KT

758 8 Breeding amount

Livestock and poultry type 7 Spring & ZF Summer

FZE Autumn

EU TIPS R 803 798 795
R 3700 3500 3800
Wk WL 896 899 905
FREE A 307 306 304
iR 204 202 206
B AFREE G 16 000 15 000 15 000

ALY 34 000 35 000 35000

B il Tk
K75 Winter Livestock and pouliry breed Main forage
812 K% v (SEH) FOK M Bk AR
4100
905 TR () B e HFI
o e A
205
14 000 LS () AR R

36 000
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B (R W5 B BAE S (AR i E
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KFPRNELCEESNELE 715 25, mg-
d'5 QS Bk ) AR ZE 7 A 4t kg - d 5 CS: R [T
P EAR &R, mg kg QL Ak CH) 5K
At Led ™ CLoATS K48 i (& mg - L'
1.5 BESWHZE

K J] Excel 2016 FI SPSS 20.0 % {260 #6474k Hi 45
57250,

2 HERENH

21 AEAETHEEEFEGEGTEEERES
BEE

R E & SR AN [ 25 RS 7 A i
AR TR RmR 2R, EHEE AR
ZE- 4 pr R 1.82 kg d 7Sk B GR VHE VER VAT .
W B R 8 FIEE 4 R -3 T & 4 5o 2.10.,0.010,
49.8.0.21.5.75.508.857 .584 mg-kg ' ; W32 37 [l A 3
PO ZE- 277 Ak o 2101 kg d e Sk B OOR R HE
By B BE ER 8 P 4 )R T4 /430 R 10.5.0.079
12.6.0.18.2.82.34.3.206 . 147 mg-kg ™' ; A9 37 [fil i 2
DY Z -2 77 A R 0.162 kg - d7 - B B OR VBR B
B A BE BE 8 R EE 4B T 40N 1.18.,0.017

29.6.0.41.4.58.55.5.444 588 mg-kg'.
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Table 2 Production amount and heavy metal content of animal solid manure from typical livestock and poultry farms in different seasons

Eaokm I PN B [ AR A o T4 & 7 & Heavy metal content/mg-kg™, dry matter
Livestock and F Animal solid manure production E ke fiif K’ % = gt il = T
poultry type Scason amount/kg-d”! Moisture/% As Hg Cr Cd Pb Cu Zn Mn
G H 1.94 70.21 1.98 0.010 23.4 0.22 2.30 435 590 310
= 1.84 72.32 1.67 0.004 22.0 0.14 2.65 377 487 354
7.8 1.98 71.54 222 0.010 49.6 0.26 5.79 202 859 421
23 1.52 72.57 2.62 0.015 1160 024 13.70 1150 1630 1410
LUEE H 21.1 83.36 10.80  0.255 8.85 0.13 3.02 335 173 107
1} 20.6 84.59 0.50 0.008 291 0.10 1.89 31.7 138 111
% 214 80.11 12.00 0.025 3530 0.15 3.94 48.0 367 188
ES 21.3 83.53 18.5 0.025 3.77 0.32 2.45 24.5 150 184
XY # 0.150 74.75 1.12 0.025 791 0.32 1.95 20.6 205 200
=l 0.197 81.83 0.99 0.023 6.52 0.38 1.61 56.5 357 446
% 0.182 78.66 0.09 0.013 5240 0.29 5.15 82.0 761 1230
&S 0.118 75.24 2.23 0.010 4630 0.61 8.47 65.9 467 527
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R VES T B G SRR & B S R AN
67.8.ND.25.4 ND.4.80.14.2.56.7.39.8 pg-L".

AR ZE 4575 K Hp i 4 R S o, A T K
i A S A R R B T R A R
FRZRIRAR, B A O i DU 2R AR s 0 A 3T K i 2
AR KERIE T EE SRR E R
.o REERm LAFRK BT EERR.
T AR 4 E AR R AR

AR & 5K P EEE & =0T, 15K B
TR R ES TR (P<0.05) HRAESR S
G #2557 (P>0.05)
23 ARAIZETHEEEFREFESETTRY

WL 4 A FET I Fi B TS RBOT R AR,
AT LR NFK 4 PR . WNRFITLE I, A5

Yt oK B ARV VBE AL S PR AR T &
539 1.28.0.005,23.8.0.11,2.74 243 . 416,277
mg-d ST WAR A OR VB AR VBT VR B VAR 8 R ER
& & V3775 RS O 40.6,0.28.,51.6,0.63
10.62,127.786.735 mg-d"+ k™' XG0 SR B .
B OEY A BE CRD 8 FhEE & R -3 s R E i
0.046.0.000 6,1.11,0.016,0.18.2.00,16.1,21.0 mg -
d P BRI AR RS E SRS R
BT 5 R A A B XS i
E A IR Y G R == o  E O R ==K &=y  ER O 2/ 8
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AR SO XA IX AR 5 RS SR R A
e FRIH 7 2 75 H A Jm AR AR DU AR, 3R 0 B T A
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R3I ARETHEEEREHSKTEERESREEE

Table 3 Production amount and heavy metal content of animal liquid manure from typical livestock and poultry farms in different seasons

ZEem . AN B BT K 4 & i Heavy metal content/pg- L™
Livestock and Sjaszn Animal liquid manure production i xR I3 L 4 il =2 i
poultry type amount/L+d" As Hg Cr cd Pb Cu Zn Mn
HfE # 4.39 353 ND 39.0 ND 4.60 26.0 162.0 26.0
=1 5.96 32.2 ND 32.4 ND 2.10 20.0 163.0 26.3
#* 4.87 62.0 ND 30.0 ND 2.50 21.0 166.0 27.0
% 3.89 74.0 ND 46.7 ND 5.60 27.6 165.0 28.0
2k & 24.6 75.9 ND 71.0 ND 13.30 21.2 93.9 68.9
-l 38.3 42.4 ND 3.3 ND 3.21 9.0 47.0 50.0
* 22.2 36.3 ND 24.0 ND 2.00 13.0 19.7 16.0
% 18.4 148.0 ND 12.5 ND ND 17.0 72.0 8.3
FE:ND.RAH
Note:ND. Not detected.
R4 BBEEFEGRANEEEERTTRY
Table 4 Pollutant generation coefficient of heavy metals of typical livestock and poultry farms
EHEakm 7y 48 7715 Z 8 Pollutant generation coefficient of heavy metal/mg-d™
Livestock and poultry type  Season fifl As K Hg % Cr % Cd #i Pb il Cu B Zn % Mn
A H 1.29 0.006 13.7 0.13 1.35 251 341 179
=2 1.06 0.002 114 0.07 1.36 192 249 181
x 1.55 0.006 28.1 0.14 3.28 114 485 237
&S 1.24 0.005 42.1 0.09 4.97 416 591 511
it g 39.60 0.896 32.8 0.47 10.90 118 611 533
=1 3.21 0.026 9.4 0.31 6.12 101 441 541
778 51.80 0.106 151.0 0.63 16.80 204 1564 948
ES 67.80 0.088 13.5 1.11 8.60 86 527 919
Y H 0.051 0.001 2 0.36 0.015 0.09 0.95 9.44 9.21
5 0.021 0.000 5 0.14 0.008 0.03 1.21 7.65 9.57
Bk 0.003 0.000 4 1.68 0.009 0.16 2.63 24.40 39.40
% 0.109 0.000 5 2.26 0.030 0.41 3.21 22.80 25.70
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